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Description
Technical Field

[0001] This invention relates to an element cell and
non-element cell recognition code, and recognition code
sheet, that is a high-integration information code having
freedom of shape and good usability compared to the
one-value 2-value , code system used conventionally,
has a wide range of application and enables accurate
information recognition.

Background Art

[0002] Barcode symbol characters are a typical optical
recognition code system that are conventionally known.
[0003] With the JAN code (JIS-X-0501) in which a
black bar is 1 and a white bar (space) is 0, a 2-value level
bit code of one-value recording is a unit module, and the
numerics 0 and 1- 9 are used to express one character
in 7 module units.

[0004] Strings of modules of a 2-value level system in
which a non-record space (unrecorded base material or
blank portion) is taken to be zero information form a row
of black bars and white bars (white spaces) that in size
are one, two or three unit modules wide, and for accurate
recognition of unitmodules with synchronized time meas-
urement it is necessary to differentiate a white bar from
an ordinary space by using a code zone directive code
(start, stop and other such codes) to specify that a non-
record space is a white bar.

[0005] Thereis always a correlation between error and
the size of the black bars and white bars (spaces) of this
2-value level system. Although the record precision of
black bars may be rigorously controlled, coping with de-
formation of the code medium is difficult, restricting the
fields of utilizataon.

[0006] Code 39 and Codabar/NW-7 (JIS-X-0503) bar-
codes consist of four types or code bars, narrow and
double-width black and white bars (spaces), but concep-
tually are no different from utilizing spaces for two kinds
of white bars.

[0007] Practical high-integration two-dimensional
codes based on bit codes arc also conceptually the same
from the record, non-record 2-value level, a two-step pro-
cedure using large amounts of preset software and re-
dundancy graphic pattern recognition to specify practical
code zones, locations and quantities, as well as recog-
nizing practical codes in accordance with specific algo-
rithms and performing bit output; in the case of an alpha-
numeric code based OCR (Optical Character Reader)
system, it is a method in which the individual alphanu-
meric codes recognized and broken down into a large
quantity of data arc compared with basic data and the
information allocated to the alphanumeric codes is se-
lected and output as bits.

[0008] Therefore, there is a need for an easy to rec-
ognize, high-integration, high-reliability code with low re-
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dundancy for multiditnensionalizing fields of application,
and for a recognition method.

Disclosure of the Invention

[0009] Inthe presentinvention, a unit module is made
to be multinary cell information to save the data space
and increase the integration, and with respect to the unit
cell, element information is expressed by a plurality of
elements E, to E,, composed of a basic nhumeral and a
positive or negative multiple (including equi-multiple),
and an arbitrary element from E, to E,, and combination
of the elements serve as cell numeral information.
[0010] However, with a cell that expresses positive nu-
meral information, negative numeral information, de-
pending on the n-ary, there arc cases in which not all
numeral information is expressed by said cell, in which
case it is done by combining it with adjacent cells.
[0011] In the present invention, moreover, a set of el-
ement cells combining a combination of E4 to E,, is made
to be a saturated element cell Bs, and saturated element
cell Bs is made to be zero information.

[0012] Also, if there is a combined element cell of com-
bined elements not corresponding to cell numeral infor-
mation, saturated element cell Bs, that combined ele-
ment cell is made to be a function code defined as com-
bined element cell B’o or B"o. An element from E; to E,,
and a combined element cell of a combination thereof
form unit module information and express N-ary positive
numeral information, negative numeral information and
zero information. In the present invention, a portion not
expressed by an element cell is taken to be a non-ele-
ment cell Bo, and is made to be a function code.

[0013] In an element cell combination with the added
function code Bo, the function code Bo serves to facilitate
the recognition method by forming a recognition code in
which element cells of the same type are not continuous.
[0014] In addition, due to the function code Bo in the
present invention, redundancy graphics arc omitted, and
count synchronization by time measurement is also un-
necessary.

[0015] In addition, due to the function code Bo in the
present invention, data modification by addition can be
facilitated.

[0016] In addition, the function code Bo in the present
invention enables high-precision recognition that is not
subject to the effects of dimensional variation or shape
deformation of element cells and non-element cells.
[0017] In addition, the function code Bo in the present
invention facilitates recognition that can handle code me-
dium deformation.

[0018] In addition, by making the unit module in the
present invention multinary cell information, space can
be saved and integration increased.

[0019] In addition, information is expressed by an el-
ement cell composed of a single element from E; to E,
or a combination of elements E, to E,, an element cell
or space thatis not peripheral information thereto is taken
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to be a non-element, and said non-element cell has a
function.

[0020] In addition, in claim 1 in which one of the ele-
ment cells is made to be zero information, and, in addi-
tion, in claim 1 or 2 in which an element cell and a non-
element cell arc combined and, in addition, in claims | to
3 in which part of the combined element cell is made to
be a function code, and, in addition, in claims 1 to 3 in
which a set of element cells combining a combination of
E, to E, elements is made to be saturated element cell
Bs, and a set is made to be function element cell B’o,
non-element cell Bo, saturated element cell Bs is made
to be zero information, function element cell B’o and non-
element cell Bo are made to be function codes.

[0021] In addition, in the expression of cells of E4, E,
elements in which a basic numeral of a binary or ternary
unit cell is made to be the E, element, and a negative
equi-multiple of the basic numeral is made to be the E,
element, in an element cell combination in which the E;,
E, elements are combined is made to be saturated ele-
ment cell Bs, a non-element cell is made to be Bo, cell
numeral information is expressed by the E4, E; elements,
zero information by the saturated element Bs, and non-
element Bo is made to be a function code.

[0022] In addition, E, element described in claim 6 is
made to be twofold the basic numeral.

[0023] Inaddition, inthe expression of cells of E,4, E5»,
E,3 elements when the basic numeral of a septenary unit
cell is made to be the E,; element, twofold the basic
numeral is made to be the E,, element, and fourfold the
basic numeral is made to be the E,3 element. in an ele-
ment cell combination in which an element that combines
all the E,q, Eop, Ey3 elements is made to be saturated
element cell Bs, a non-element cell is made to be Bo,
cell numeral information is expressed by E,q, Eo, Eog
and combined elements of two types, zero information
by saturated element Bs, and non-element Bo is made
to be a function code.

[0024] In addition, when the E,5 element described in
claim 8 is made to be negative threefold the basic nu-
meral, and, in addition, when in the expression of a cell
of E5q, Eog, Ey3, elements the basic numeral of a senary
unit cell is made to be the E,4 element, twofold the basic
numeral is made to be the E,, element, threefold the
basic numeral is made to be the E,; element, in an ele-
ment cell combination in which an element that combines
all the E,4, E,,, E53 elements is made to be saturated
element cell Bs, an element cell that combines E,4 and
E,, is made to be B’o, a non-element cell is made to be
Bo, cell numeral information is expressed by a combina-
tion of two types of elements excluding E,4, E5y, E53 and
B’o, zero information by saturated element Bs, and ele-
ment cell Bo and non-element cell Bo are made to be
function codes.

[0025] In addition, an element cell that combines E,;,
E,, described in claim 10 is made to express zero infor-
mation, and saturated element cell Bs is made to be a
function code, and, in addition, the senary unit cell de-
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scribed in claim 10 is made to be a quinary element cell
combination in which the element cell that combines E, 1,
E,, is made to be function code B"o, and B'o, B"o, non-
element Bo are made to be function codes.

[0026] In addition, the element cell combination in
claim 1, 2 is made to be a code structure that divides
parts of graphics or characters into element cells and
non-element cells, and, in addition, the plurality of ele-
ments from E, to E, according to claim 1, 2 and elements
combined for information are made to be an element cell
combination having an intensity structure of light reflect-
ance by hue or concentration and density.

Brief Description of the Drawings
[0027]

Figure 1 is a diagram explaining the concept of the
presentinvention, and Figure 2 shows a general -ary
number matrix.

Figure 3 shows tables of positive, negative binary,
ternary matrices of element cell information, and Fig-
ure 4 shows tables of positive ternary matrices of
element cell information.

Figure 5 is diagram explaining the concept of 3-ele-
ment, combined element and non-element, Figure 6
is a table showing a positive quinary matrix of ele-
ment cell information, and Figure 7 is a diagram ex-
plaining the concept of combined 3-element element
cell, non-element cell and 3-element cell.

Figure 8 shows a table of positive, negative quater-
nary matrix element cell information, and a diagram
explaining the concept thereof, and Figure 9 shows
a table of positive senary matrix element cell infor-
mation, and a diagram explaining the concept there-
of.

Figure 10 is a table showing positive septenary ma-
trix element cell information, and Figure 11 is a table
showing positive, negative septenary matrix element
cell information.

Figure 12 is a diagram explaining the concept of 4-
element element cell and non-element cell, and Fig-
ure 13 is a table showing positive 15-ary matrix ele-
ment cell information.

Figure 14 is a table showing positive, negative 15-
ary matrix element cell information, and Figure 15 is
a comparative table of bit and Bit; data volumes.
Figure 16 is a diagram showing an example of a com-
bination in which non-element cell Bo is given a trig-
ger function (function 1), Figure 17, similarly, is a
diagram showing an example of a combination in
which non-element cell Bo is given a pre-element
cell directive function (part 1), and Figure 18 is also
a diagram showing an example of a combination in
which non-element cell Bo is given a pre-element
cell directive function (part 2).

Figure 19 is a diagram showing an example of a de-
sign code and a code design, and Figure 20 is a
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diagram showing an example of a graphic or char-
acter division code structure.

Figure 21 is a diagram explaining a compound eye
light-receiving recognition system, and Figure 22 is
a diagram explaining the concept of threshold value
(2-value data) of single color, mixed colors obtained
from filter transmission of reflected colored light.
Figure 23 is a diagram explaining the relationship
between compound eye recognition data and ternary
element cell information, and Figure 24 is a diagram
explaining element cell recognition by the additive
color mixing method.

Figure 25 is a diagram explaining the concept of in-
tensity structure of light reflectance by concentration
and density, and Figure 26 is an explanatory diagram
showing the relationship between the recognition
threshold value and photoelectric effect level of Fig-
ure 25.

Explanation of symbols
[0028]

1"
12
13
14
21
22
23
24
25
44
172
196

best Mode for Carrying out the Invention

[0029] To expound the present invention in more de-
tail, it will now be explained with reference to the attached
drawings. Figure 1-A is a diagram explaining the concept
showing an clement cell and non-element cell expressed
by the two types of elements E4, E,.

[0030] Cell numeral information is expressed by E,
clement cell 11 and E, element cell 12, the combined E;
element cell 11 and E, element cell 12 is made to be
saturated element cell Bs 13, and non-element cell
(space) 14 is made to be a function code Bo.

[0031] The combined saturated element cell Bs 13 is
made to be an element cell that expresses zero informa-
tion, and the non-element cell Bo 14 is made to be a
function code.

[0032] Figure 2-A is a table showing an N-ary matrix
in which a basic numeral in each N-ary column is shown
as a power number (next column up is N-times),

[0033] Figure 2-B is a table showing an N-ary matrix
in which a basic numeral is shown in each N-ary column
(N-times basic numeral 1 is a higher column 1).
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[0034] Inthe element cell of this invention, N-ary basic
numeral | is made to be basic element information, and
a arbitrary positive or negative multiple numeral element
information of the basic numeral combined with an ele-
ment is made to be N-ary element cell information.
[0035] Zero information is expressed by saturated el-
ement cell Bs, and unlike a conventional system in which
it also served as information, a space is non-element cell
Bo, which is utilized as a function code.

[0036] Also, a combination of a plurality of element
cells indicates the number of N-ary places and the scale.
[0037] If in the diagram of Figure 1-B explaining the
concept, E; element cell 11 is taken to be basic numeral
and E, element cell 12 as a negative equi-multiple of the
basic numeral, E; element cell 11 can be taken to be
positive value information of the cell basic numeral, and
E, element cell 12 the negative value information of the
basic numeral. Combined element cell Bs 13 becomes
an element cell expressing zero information, and non-
element cell Bo 14 becomes an element cell made to be
a function code.

[0038] The binary matrix (Figure 3-A) composed of this
element cell expresses binary cell negative information,
without using the bit redundancy of the conventional bit
recording method or complement conversion technique.
[0039] The combination of binary element cell informa-
tion and power number indicating the number of N-ary
places and the scale is as shown in Figure 3-B.

[0040] The ternary matrices of the element cells of Fig-
ure 3-C, as shown in Figure 1-B, do not have positive
and negative twofold basic numeral information, so ex-
pression of the twofold numeral information is comple-
mented by combining it with adjacent cells (2-105-1,-2=-
105+1).

[0041] Figure 4-A, Figure 4-B show examples of com-
binations of number of digits and scale of ternary element
cells in which E4 element is basic numeral, and E, ele-
mentis twofold the basic numeral, as shown in Figure |-C.
[0042] Anexample ofthe function code of non-element
cell Bo 14 made to have a trigger function between ele-
ment cells (function 1) is described with reference to Fig-
ure 16.

[0043] A non-element cell Bo 14 was disposed be-
tween element cells expressed by E, element cell 11, E,
element cell 12, and E, element cell 11 and B, element
cell 12 combined (saturated) element cell Bs 13, and be-
fore the first element cell and after the final element cell.
[0044] The element cell combination (Figure 16) com-
prises an element cell combination in which element cells
are connected by disposing non-element cell Bo 14 be-
tween element cells expressing information that arc not
connected, with the non-element cell Bo 14 being given
a trigger function between element cells that facilitates
the recognition method even if there is some dimensional
variation in the E; element cell 11, E, element cell 12,
and the combined E, element cell 11 and E, element cell
12 constituting the saturated element cell Bs 13.

[0045] Therefore, before and after the element cells
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172, 174, 176, 178 are constituted by the non-element
cell Bo 14, so start, end, unit module directives and other
such redundancy graphics and redundancy codes re-
quired by a conventional code method that uses a space
as a code are omitted.

[0046] Element ceils 11, 12, 13 and non-element cell
Bo 14 added between the element cells have no corre-
lating dimensional relationship, enabling code modifica-
tion by element cell addition, facilitating recognition that
handles deformation of the code medium, enabling the
recording of element cell information on media that has
a large difference between expansion and contraction,
such as fiber or shrink film.

[0047] The pre-element cell directive function code
that is function 2 of non-element Bo 14 and end directive
code are explained with reference to Figure 17, Figure 18.
[0048] In astructure of a continuous series of element
cells in which the element cell recording density is dou-
bled and non-element cell Bo 14 between the cells is
omitted, there is a continuous expression of numerous
element cells of the same type.

[0049] Figure 17-Ais a diagram of part of a continuous
combination of element cells in which an odd number of
element cells of the same type 181, 182, 183 are dis-
played adjacently.

[0050] In the conventional code method that uses a
space as a code, continuous codes of the same type are
recognized as unit modules by time measurement or by
counting by a specified method.

[0051] With the presentinvention, by making the func-
tion code of the non-element cell Bo 14 a pre-element
cell directive function code, and converting the expres-
sion of the next element cell 182 that is the same type
as the element cell 181 of Figure 17-A to the non-element
cell Bo 14 in Figure 17-B, an element cell combination is
formed in which element cells of the same type arc not
continuous, forming an easy recognition method that
docs not require time measurement or counting.

[0052] In the continuous combination of element cells
of Figure 18-A in which an even number of element cells
of the same type 191, 192, 193, 194 are displayed adja-
cently, a continuous combination of elements of the same
type is excluded by converting the expression of the 192
element cell in the next position to the 191 element cell,
and the 194 element cell in the next position to the 193
element cell, to the non-element cell Bo 14 made to be
a pre-element cell directive function code of Figure 18-B.
[0053] However, when the 194 element cell in an ele-
ment cell combination is located at the final position of
the matrix, a predetermined element cell end directive
code is added.

[0054] Figure 5is a diagram explaining the concept of
cell information expressed by element cell 21, E,, ele-
ment cell 22, E,5 element cell 23, combined element cell
24, saturated element cell Bs 25 and non-element cell
Bo 14.

[0055] When a unit module is made to be multinary
element cells and the cells arc expressed by the three
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elements E,4, E5, and Eys, the element cell of each el-
ement has three types of cell numeral information.
[0056] Cell numeral information is expressed by E,,
elementcell, Eo, element cell, E,; element cell, and com-
bined element cell 24 that combines two types of ele-
ments.

[0057] Numeral information complemented by com-
bined element cell is taken to be a numeral complement,
and an element cell formed by combining numeral com-
plemented elements is taken to be a numeral comple-
ment element cell (Figure 8-B).

[0058] The examples of Figure 6, Figure 7 will be used
to explain when a unit module is a quinary element cell.
[0059] Inthe quinary element cell shown in Figure 7 in
which E,4 element 21 is made to be the basic numeral,
E,, element 22 is made to be twofold the basic numeral,
E,;element 23 is made to be threefold the basic numeral,
numeral 4 element cell information is expressed by ele-
ment cell information in which E, is numeral 1, E,, is
numeral 2, E,3 is numeral 3 and combined element cell
45 that combines E,4 element 21 and E,; element 23,
combined element cell 44 that combines E,, element
and E,, element is B'o. combined element coll 46 that
combines E,, element and E,3; element cell 23 is B"o,
and are made to be function codes.

[0060] The feature is a combination of high-secrecy
security function element cells having a cipher algorithm
based on a combination of non-element cell (space) Bo
and function element cells B’o, B"o.

[0061] A quaternary element cell expressing the pos-
itive/negative numeral information shown in Figure 8 will
be explained with Figure 8-B. E,; element 21 is made to
be the basic numeral, E,, element 22 is made to be two-
fold the basic numeral, E,3 element 23 is made to be
negative threefold the basic numeral, and other multiple
numeral information is complemented by 44, 45, 46 that
combine two elements. 25 that combines three elements
is made to be saturated element cell Bs, 14 is made to
be non-element cell Bo.

[0062] Figure 8-A showed positive/negative quater-
nary matrix element cell information; even if the positive/
negative signs of element numeral information are
changed to negative for E,; element, E,, element and
positive for E,4 element 23, the element cell has the same
information expression function. Non-element cell Bo is
made to be a function code.

[0063] When in the senary element cell shown in Fig-
ure 9-B the E,, element 21 is made to be the basic nu-
meral, E,, element 22 twofold the basic numeral, and
E,3 element 23 threefold the basic numeral, combined
element cell 44 of E,; element 21 and E,, element 22 will
have the same numeral information is the E,3 element
23, so the combined element cell 44 can be made to be
function code B’o, and non-element cell Bo similarly can
be made to be a function code.

[0064] Figure 9-A shows an example of senary matrix
element cell information.

[0065] Figure 10, Figure 11 show examples of septe-



9 EP 1 667 054 A1 10

nary matrix element cell information in which the maxi-
mum ary element cell information that can be expressed
by the concept-explanatory diagram of Figure 5 is made
the unit module.

[0066] Figure 12isaconcept-explanatory diagram that
shows the four types of element cell information of the
four elements Eg,, Esp, Es3, Esy, Six types of combined
element cell information based on two-element combi-
nations, four types of combined element cell information
based on three-element combinations, saturated ele-
ment cell Bs combining four elements and non-element
cell Bo.

[0067] With the four elements Es4, Esp, Ess, Egy, 15
types of element cell information are expressed: four
types of element cell information 51, 52, 53, 54, six types
of element cell information 55, 56, 57, 58, 59, 60 that arc
combined elements of combinations of an arbitrary two
of the elements Eg4- Eg,, four types of element cell in-
formation 511, 512, 513, 514 that are combined elements
of combinations of an arbitrary three of the elements E54
Esy, the saturated element cell Bs of 515 that combines
all four of the elements E54 Esy4.

[0068] Figure 13, Figure 14 show examples of element
cellinformation of a 15-ary matrix based on the maximum
of 15-ary element cells of the concept-explanatory dia-
gram of Figure 12.

[0069] With the conventional enlargement of bit units,
4 bits (1/2 byte) are made hexadecimal, but using the 15-
ary element cells with the present invention makes it eas-
ier to calculate time, which is base-sixty, period record-
ing.

[0070] In binary the number of binary numeral unit dig-
its is expressed in bits, but in ternary the number of ter-
nary numeral unit digits is expressed in bit-three (bit3),
and a comparison of recordings having the same number
of digits (bit and bit3), as shown in the data volume com-
parison table of Figure 15, when the number of bit digits
or bytes (4-digit unit) increases, the data scaling factor
produces astonishing numbers. The amount of data in
the case of aternary bit unit recording system is far great-
er than in the case of a binary bit unit recording system.
[0071] The present invention has a structure in which
non-element cells Bo are disposed around an element
cell recorded by a plurality of elements E, to E,, (Figure
19-A), and if these element cell (information), non-ele-
ment cell Bo (function) arc arranged in the matrix form
shown in Figure 19-B, the information can be readily rec-
ognized even by CCD (charge-coupled device) image.
[0072] In addition, because a feature of the present
invention is that the only essential condition is that the
placement of element cells of unrestricted size and un-
restricted shape be alternated with non-element cells, it
is possible to express information as visual characters,
graphics and the like such as in the example shown in
Figure 19-C.

[0073] In addition, because a feature of the present
invention is that it can be constituted of elements of un-
restricted size and unrestricted shape, non-elements, in-
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formation can be formed into arbitrary shapes using said
elements, non-elements (Figure 19-D), enabling the si-
multaneous expression of language for humans to see
and information language for computers, greatly diversi-
fying the fields of system application.

[0074] Using a code structure that divides parts of the
graphic or character shown in Figure 20 into element cell
portions and non-clement cell Bo portions makes it sim-
ple to amalgamate visual language and computer lan-
guage. Moreover, scanning that is simple with good op-
erability using a low-cost pen type sensor is possible,
forming a space-saving recording system with no lan-
guage duplication.

[0075] Withthe ternary cell code matrix of Figure | con-
stituted of two types of color element with no gradation
in which E4 element is magenta, E, element is cyan, el-
ement cell information is readily recognized by the pho-
toelectric effect of the subtractive mixture of the com-
pound eye light-receiving unit of Figure 21.

[0076] Figure 21is ablock diagram relating to a simple
compound eye recognition system that uses a dark-sheet
subtractive mixture method based on clement cell infor-
mation comprising a binary element cell based on two
types of hue element (E4, E,), a ternary element cell and
non-element cell Bo.

[0077] The compound eye recognition system is com-
posed of one white-light LED, two light-receiving devices
constituted by a phototransistor with a magenta filter
(PHOTO-Tr1) and a phototransistor with a cyan filter
(PHOTO-Tr2), binarizing the photoelectric effect of each
of the light-receiving devices.

[0078] Figure 22 is a schematic depiction of the analog
data of the photoelectric effect of each of the light-receiv-
ing devices being made into 2-value data in accordance
with a threshold value setting.

[0079] Magenta (E, element), cyan (E, element) re-
flected light transmitted by a same-color hue filter be-
comes single-color light, and transmitted by a tlifferent-
color hue filter becomes mixed-color light by subtractive
mixture.

[0080] Blue-violet (combined element Bs) reflected
light transmitted by a hue filter becomes mixed-color light,
non-element (Bo) reflected light transmitted by a huefilter
becomes single-color light. Element cell and non-ele-
ment cell are differentiated by the logical product (AND
circuit) of 2-value data of the analog data of the photoe-
lectric effect of the single-color light, mixed-color light
based on threshold values set in the respective circuits,
and the element cell information output.

[0081] In addition, as shown in Figure 23, the data are
combined to form ternary (bit3) element cell information.
Figure 24 shows an example of complementary data ex-
traction by the additive color mixing method based on
filter transmission using a green filter and red filter. (This
method is a know technology that is widely used for color
resolution for printing, CCD color imaging, and so forth)
[0082] Color CCD imaging picture elements uniformly
arrange element cell groups and non-element cell
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groups. Element cell information of the present invention
is analyzed by an easy information conversion algorithm.
[0083] Figure 25 shows an example of a ternary clem-
ent cell recorded using cell element concentration (gra-
dations or distribution density).

[0084] The concentration ratios of E1 vs. E2 vs. Bs are
made to be 1/3 vs. 2/3 vs. 3/3, basic numeral information
is expressed by E; element, twofold the basic numeral
information is expressed by E, element, zero information
is expressed by E, element and E, element combined
element Bs.

[0085] Element cell information recognition by this
method is implemented with one set of light-emitting,
light-receiving devices, the photoelectric effects of re-
ceived light is divided into four levels at three threshold
value points in the example shown in Figure 26, differ-
entiating element cell information (0, 1, 2) and non-ele-
ment cell information.

Industrial Applicability

[0086]

M%, EI":"-H’%, making it easy to leave out the void (zero
symbol). However, the binary bit code numerals are
1010000, 1111000. In a one-value numeral in which the
void (zero symbol) is left out, it is 11, 1111, making it
difficult to judge how many voids (zero symbol) are in
what position, so code zone and position are specified,
displaying B OROOOCEEEEC0.

[0087] Anoptical recognition barcodeis arow of record
black bars and non-record white bars (spaces) of multiple
sizes and widths, and it is impossible to recognize unit
bits without a method that adds support means.

[0088] There is always a correlation between the size
error of record black bars and non-record white bars
(spaces). If record black bars become thicker than stand-
ard, the non-record white bars (spaces) become thin, and
conversely, if the black bars become thin, the white bars
become thick, producing count synchronization error.
[0089] Also, if the code medium deforms, the code
standard is disturbed, making it difficult to cope with.
[0090] As the data amount increases, the code string
becomes longer and it becomes difficult to maintain a
constant manual moving speed with cheap pen type
readers, producing many recognition errors.

[0091] A high-precision scanning system is required if
read precision is to be increased. Moreover, standards
that with respect to the quiet zone connecting characters
arc rigorous, data modification by addition cannot be
done, and even if a code string is invented that adds a
high burden to convenience, it does not have functions
that apply.

[0092] In practical, high-integration secondary codes,
too, that correspond to computer 2-value codes, there is
no change in the philosophy of record, non-record based
2-value level, with many recognition methods being em-
ployed that use image sensors comprising a two-step
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procedure of large amounts of preset software and re-
dundancy graphic pattern recognition being used to
specify code zones, locations and quantities, and recog-
nition and output of bit codes according to specified al-
gorithms, data modification by addition being impossible,
similarly to barcodes.

[0093] Character codes for OCR consist of code
strings that can be added to and the zero code expressed,
but there is a limit to the space that can be saved. Also,
the pattern recognition data of each code and the basic
data have to be compared, making it difficult to improve
into an easy system.

[0094] The presentinventionis a development relating
to new code system products and code recording media
featuring print codes that have the best cost efficiency
and high convenience.

[0095] Therefore, the industrial applicability is expand-
ed befitting the information society of the 21 century by
design implementation of code matrices (design codes),
deformed media codes (fuzzy codes), high-integration,
space saving data recording based on ternary cell ma-
trices simple recognition systems that utilize space func-
tions between cells, and the completion of equipment
deemed impossible to realize with technology develop-
ment that is an extension of the conventional digital print
philosophy.

[0096] The design implementation of code matrices
(design codes) enables amalgamated recording of visual
characters, graphics and machine data codes, forming
items with high multifunction at a print media cost that
remains unchanged (application to publications, toys, in-
dexes, searches)

[0097] Distribution, production were the ultimate target
challenges for deformed media codes (fuzzy codes), but
they are expanding to these unapplied fields, (Cleaning,
deform processes such as bending, harnesses and other
items having no definite shape)

[0098] Easy code addition facilitates ternary cell matrix
positive/negative incremental recording. (Distribution,
production, increase and decrease of supervisory proc-
esses, yield recording)

[0099] Regarding high-integration data recording, the
data recording field diversifying with changes in the in-
formation society will be utilized in habitat segregation
as the lowest-cost print code system. (Design code
based text-voice conversion, production histories, mer-
chandise data in which the emphasis is trust, reliability)
[0100] High-precision simple recognition systems will
not only have multiple product applications but will also
create new systems and products that in combination
with conventional products with built-in image recognition
systems will speedily spread.

Claims

1. Recognition code and recognition code sheet char-
acterized in that information is expressed by an el-
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ement cell composed of a single element from E; to
E, or a combination of elements E, to E,,, an element
cell or space thatis not peripheral information thereto
is taken to be a non-element, and said non-element
cell has a function.

The recognition code and recognition code sheet of
claim 1 characterized in that one element cell is
made to be zero information.

The recognition code and recognition code sheet of
claim 1 or 2, characterized by combining element
cell and non-element cell.

The recognition code and recognition code sheet of
claims 1 to 3, in which part of the combined element
cell is made to be a function code.

The recognition code and recognition code sheet of
claims 1 to 3 in which an element cell in which a set
of element cells that combine E; to E,, elements is
made to be saturated element cell Bs, a set is made
to be function element cell B'o, non-element cell Bo,
characterized by an element cell combination in
which saturated element cell Bs is made to be zero
information, and function element cell B’o and non-
element cell Bo are made to be function codes.

A recognition code and recognition code sheet in
which an expression of a cell of E4, E, elements in
which a basic numeral of a binary or ternary unit cell
is made to be the E; element, and a negative equi-
multiple of the basic numeral is made to be the E,
element, characterized by an element cell combi-
nation in which cell numeral information is expressed
by the E4, E, elements, zero information by the sat-
urated element Bs, and non-element Bo is made to
be a function code.

The recognition code and recognition code sheet de-
scribed in claim 6 in which the E, element is made
to be twofold the basic numeral.

A recognition code and recognition code sheet in
which an expression of a cell of E,q, Ey, Eyj ele-
ments when the basic numeral of a septenary unit
cell is made to be the E,4 element, twofold the basic
numeral is made to be the E,, element, and fourfold
the basic numeral is made to be the E,3 element,
characterized by an element cell combination in
which an element that combines all the E1 E,y, Ex3
elements is made to be saturated clement cell Bs, a
non-element cell is made to be Bo, cell numeral in-
formation is expressed by E,y E,, E,3 and com-
bined elements of two types, zero information by sat-
urated element Bs, and non-element Bo is made to
be a function code.
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9.

10.

1.

12.

13.

14.

The recognition code and recognition code sheet de-
scribed in claim 8 in which the E,; element is made
to be negative threefold the basic numeral.

A recognition code and recognition code sheet in
which an expression of a cell of E,q, Exy, Ey3 ele-
ments when the basic numeral of a senary unit cell
is made to be the E,; element, twofold the basic
numeral is made to be the E,, element, threefold the
basic numeral is made to be the E,; element, char-
acterized by an element cell combination in which
an element that combines all the E,4, E,,, Eoj ele-
ments is made to be saturated element cell Bs, an
element cell that combines E,; and E,, is made to
be B’o, a non-element cell is made to be Bo, cell
numeral information is expressed by a combination
of two types of elements excluding E,4, E,,, Eoz and
B’o, zero information by saturated element Bs, and
element cell Bo and non-element cell Bo are made
to be function codes.

The recognition code and recognition code sheet de-
scribed in claim 10 characterized by an element
cell combination in which the element cell that com-
bines E,4, E,, is made to express zero information,
and saturated element cell Bs is made to be a func-
tion code.

The recognition code and recognition code sheet de-
scribed in claim 10 characterized by an element
cell combination in which the E,4, E5, combined el-
ement cell in the senary unit cellis a quinary element
cell combination that is made to be function code
B"o, and B’o, B"o, non-clement Bo are made to be
function codes.

The recognition code and recognition code sheet of
claim 1, 2 characterized by an element cell combi-
nation having a code structure that divides parts of
graphics or characters into element cells and non-
element cells.

The recognition code and recognition code sheet ac-
cording to claim 1, 2 characterized by an element
cell combination in which the plurality of elements
from E; to E,, and elements combined for information
are made to be an element cell combination having
an intensity structure of light reflectance by hue or
concentration and density.
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A

Elament ¢el)l and non-elcment cell
11 = B, element cell

12 = B, eclament cell

13 » gaturated element cell Bs

14 = non.element c¢ell Bo

B
bplagram explaining Lhe concept of 2-clement positive/negative information

conbined elomant information and non-element

11 » E; = boeic numeral positive information (+1)
12 = B, = basic numexal positive information (-1)
13 = Bs = saturated zerxo information (0)

14 = Bo = function code

C

Diagram explaining the concept of 2-element positive, combined clemant
information, and non-element

11 = B, bagic numeral information (1)

12 = E; twofold numeral information {2)

13 = Bs = zero information (0)

14 = Bo = function code

Pigure 1
A
N-ary matrix showing power number
B
N-ary basic number matrix
Pigure 2

A -
Blement c¢ell information of positive, negative binary matrix

(Blement cell informaltion)

ave i ]
B, alement 152 4 H 1 172 122 Nagic numeral
coll

AN "
2, clement . .q .2 1 '1/3 122 <onefold numers)
enl) i
Conblnad | 0 0 [ of b §aturated olement cal)
element call

B
Element cell information of poaitive, negative binary power number matrix
(Blement cell I{nformation)

¥; clomept coll Basic numeral

2y olomont cell -onefold numeral

Saturated clemant ¢ael)

Combined elemeont .call

c
Element cell information of positive, negative ternary power number matrix
(Elawent cell information)

B, dlomont oell L A Basic numeral

-onefold numeral

£; sloment call
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[calbinod cloment cell

l I I I

l

l..]

I Baturated aloment call

A

Figure 3

Blement cel)l information of positive rernary matrix
(Element caell information)

R; element coll

Batia numeral

B2 olpment cell

twofold numeral

Conbined clement cel)

Saturated element cell

Blement ¢e¢ll information of positive ternary power number matrix
{Element cell information)

By clement call

Bani¢ numeral

Ry elanent cell

%wolfold numoral

Coubined olemont cell

Saturated clement cell

Diagram explaining the concept of 3-element, combined elewent and non-element
21 = E; element cell
22 = B;; clement cell
23 = E,; elenent cell

Figure 4

24 = combined alaemant cell
25 = gatursted element cell Bs
14 = non-elemont cell Bo

Positive quinary matrix element cell information

Pigure §

(Element c¢ell information}

R elomont cell

Basic humeral

By olomeat cell

Twofold nuneral

£y clemont cell

Threefold numeral

Combined elament cail

By, By ¢leamnnt oolls combined

Ssturatad ¢lomunt call

Function o)omant ced)

Diagram of combined 3-element element call, non-element cell and 3-element cell
21 = B, element cell

Figure 6

(1)

22 = Ep element cell (2)

23 - E; element cel) (3)

44 = combined element cel)l (B'o}
45 = combined element cell (4)

46 - combined element cell (B''o)
285 = saturated element cell Bs

14 = non-element cell Bo

10
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Figure 7

A
Positive, negative quaternary matrix element coll information
(Element cell information)

€;; elomapt ¢oll Basio humeral

By oloment cell twofold nuanral

| B2y clemont cel) <throcfold numeral

2 coubined elemont colls £3), Bz elomant cells conbinad

¥a3, Ez; aJemant collz combined

B2, Ej elomeht collp combined |
3 ooabined e)ament cells Saturated element cell

B
Diagram explaining tha concept of numeral information element cell and numeral
complemenkt element cell

21 - ;, aelemenl Cell = 1

42 = E; element cell = 2

23 » B;’ element cell « 3

44 = numeral complement element cell « 3

45 = numeral complement eclemont cell = 2

4§ = pnumeral complement element cell =~ 1

25 = saturated element coll Bs = 0

14 = pon-elemont cell Bo = function .
Figure 8

A
Pogitive scnary matrix element c¢ell information
{Blenent cel) information)

£y elament ¢gll Bagic humeral

By alemnnt coll Twofold numeral

B clomont coll Threefold numaral

2 vambined element eedls Ra;. Ry olowont colls combined

Ex». By ¢lemont cells ceabined
By, Eys e¢lement cells eombined

3 cosbined slemoht cells Saturatod alomant cel)

B
Piagram explaining the concept of 3-elemont elewment coll and non-element

21 = B, element call = }
22 = E,; element cell = 2
23 « E;; element cell = 3
44 = p'o (function code)
25 = saturated elemesnt cell Bs
14. = non-element call Bo

Figura 9

Positive septenary matrix element cell information
(Element call information)

11
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B2y &lewant coll

Bagic auseral

B3 clement cell

Twafold numeral

..11? elenent cetl

Fourfold numeral

2 corbinod clement cells

K1y, Ky alemant cella combided
B;). By clemonl cells combinod
£33: B3 clement cells coabined

3 coubinod oloacnt cells

Saturated alemant cell

Figuzre 10

Pasitive, negative septepary watrix element cell information
{Elament cell information)

By alement call

Bagic numeral

By; elemant goll

Tvofoléd numeral

Bya nlepant cell

-thraafold numaral

2 combincd clement cells

By, By elesont colls combined
By, By eloment cells combined
Bys, Ex alement calls coabined

3 comhined nlsmant cells

gaturated element call

Figure 11

Riagram explaining the concept of &é-elementc elewant cell and non-element

51
52
53
54
55
.56
57
58
59
60
511
512
513
514
515
14

single element cell

2 combined element cells

* 3 coabined element cells

= 4 combined element cealls
non-eclement cell Bo

Figure 12

Positive 15-ary matrix element ceil information
(Element ¢ell information) )

Esy ¢)leémont coll

BBasic numeral

843 clement cell

Tvofeld nuporal

By, elemant cell

Pourfold nuscral

| By oiement coll

Rightfold numera)

Threefold Numernl

Fivefold aumaral

i combihed element ca}ls

Ginfold numgral

12
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Ninefold numeral

Tanfold numaral

Twolvofold numeral

3 combined e}amans cells

gevenfald numeral

Rievenionld numecral

Thirteonfold numeral

Fourtecnfold numeval

4 _caonbined clomanlt cells

gscurated elempeir cell

Figure 11

Pogitive, negative 15-ary matrix element cell information
{(Element cell information)

%y1 clcacnt eoll

Basle numorsl

By; elosppt coll

Twolold numeral

Ey) olomont cell

Pourfold numaral

£yy oloment cell

-gavenfold numeral

4 or 3 combined clement c¢olls

Numeral complohcne

4 combinad oiomont cells

Saturated clomait coll

Figure 14

Number of Cells

Data Volume

Data Scaling

Factor
‘nit;/bit)
bit cell Bit, cell
1 2 3 1.5
4 (1/2 byte) 16 81 5.0
8 {1 byte) 256 6,561 25.6
16 (2 bytes) 5,536 43,046,721 §57.0
32 (4 bytes) 4,294,967,296 2,467,446,545,851,841 574,492.0

Figure 15

Combination in which non-element ¢ell Bo has trigger function (function 1)

Blement cell 172 = Element cell

174 = ¥

176 = ¥

178 » "

14 = Non-element Bo
Non-clement Bo

Figure 1§

13
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combination in which non-element Bo hae pre-slement cell directive function (part
1)

181 = element cell
182 ~ n
183 = *
14 = non-element Bo
Figure 17

Combination in which non-element Bo has pre-element tel) directive function (part
2)

191 = alement cell

192 - f
193 - n
194 = o

14 = noh-element Bo
196 = element cell end code
Figure 18
Diagram showing example of dasign code and code design
Elemeht cell
BO = non-element cell
Figure 19
Graphic or character division code structure
Blement cell
Non-element cell
Figure 20
Diagram of compaund eye light-roceiving recognition system
.Projectod LED light
Magenta filter
Light-receiving
Photo-Tril
Photo: Tr2
Cyan filter

Rue ¢lement cell and non-element cell

Pigure 21

Threshold valuve (2-value data) of single color, mixed colors from filter

14
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transmigsion of reflected colored light

TransmissionRaeflaection Transmission
Single color (bright} Mixed color (dark}
Threshold value Phreshold value

Mixed color (dark)
Single color (bright}

Magenta filter Data sheet hue tyan filter
gingle color = magenta (bright) Single ¢olor » cyan {(bright)
Mixed color = blus-violet (dark) ¥ixed color = blue-violet (dark)
E, = magenta
B, = cyan

Bs = blue-violet
Bo = space

Figure 22
Element cell and spacd E, B, Bs combined Non-element
element element element cell cell
cell cell
Recognition data [Photo-Trl 1 0 0 1
(2.-value)
Photo-%r2 0 1 0 1
Tornary element cell 1 2 0 - space
information
Figure 23

Diagram explaining element cell recognition by the additive color mixing method
Element cellPiltorPhotoelectric level

Magenta Green ' (magenta recognition)

Mixed color Space

Cyan Red {cyan racognition)
Figure 2¢

Diagram explaining the concept of intenaity structure of light reflectance by
concentration and density

Concentration AConcentration CConcentration D

Concentration A element cell = 1/3 - 1 information
Concentration B element cell = 2/3 = 2 information
Concentration C e¢lement cell = 3/3 = 0 informacion

Non-element cell (space) = Bo = function

Figure 2§

15



EP 1 667 054 A1

Pxplanatory diagram showing the relationship between recognition threshold value

and photoelectric effect level

Threshold value scetting 1ine
Infinite Numerous Fev

Level 1 Level 2 Lavel 3

Pogitive data
Negative data

Concentration ratio
Blement cell
Ternary symbol space

Theoretical
None Few Nunecrous
(blank)

None Theoretical
(blank)
Level ¢ Photoelectric effect
Saturated
Plgure 26
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